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ABSTRACT: 

PURPOSE: To connect an IC chip electrically without 
metallizing and treating 

ITO, and to manufacture a display panel module, etc., cost 
thereof is low, by 

using an anisotropic conductive adhesive layer in which 
powdered bodies having 

conductivity and rubber elasticity are dispersed to a 
bonding agent consisting 
of a synthetic resin. 

CONSTITUTION: An anisotropic conductive adhesive layer 4 
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in which powdered 

bodies 2 having conductivity and rubber elasticity are 
dispersed to a bonding 

agent 1 composed of a synthetic resin is held between a 
semiconductor element 

9, in which an Au bump 11 is formed onto an Al electrode 

10, and a susceptor 6 

having an electrode 8 where opposite to the position of the 
electrode for the 

semiconductor element 9, and the Au bump 11 for the 
semiconductor element is 

connected and fixed to the supporter electrode 8 through 
pressing and heating 

from the back of the semiconductor element 9. The 
anisotropic conductive 

adhesive layer 4 is fixed temporarily onto ITO 8 shaped 
onto the supporter 6 

such as a glass plate 6 constituting a liquid crystal panel 
5, and the 

semiconductor element 9 such as an IC chip 9 having the Au 
bumps 11 is placed 

on the layer 4. The IC chip is thermocompression-bonded at 
a temperature of 

160°C and pressure of 30kg/cm<SP>2</SP> by a heater 
block 13 from the back 
of the IC chip 9. 
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(54) Title of the Invention: METHOD FOR FORMING ELECTRICAL 
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SPECIFICATION 

1. Title Of the Invention: METHOD FOR FORMING ELECTRICAL 

CONNECTION WITH SEMICONDUCTOR DEVICE 

2 . Claim 

A method for forming an electrical connection with a 
semiconductor device, the method comprising a step of 
placing an anisotropic conductive adhesive layer between the 
semiconductor device and a support, the anisotropic 
conductive paste prepared by dispersing a conductive, 
elastomeric powder into a synthetic resin binder, the 



- 2 - 



semiconductor device having an Al electrode and an Au bump 
disposed on the Al electrode, the support having an 
electrode that opposes the electrode of the semiconductor 
device; and a step of applying heat and pressure to the rear 
face of the semiconductor device so as to connect and fix 
the Au bump of the semiconductor device to the electrode of 
the support . 

3. Detailed Description of the Invention 
Industrial Field of the Invention 

The present invention relates to a method for forming 
an electrical connection with a semiconductor device such as 
a method for directly mounting a driving semiconductor 
device onto a display panel or the like, e.g., transparent- 
electrode-mounted substrate. 
Related Art 

According to conventional arts, in order to mount a 
driving semiconductor device (hereinafter referred to as "IC 
chip") onto a display panel (such as a liquid crystal panel) 
constituted from two glass plates having transparent 
electrodes (hereinafter referred to as "ITOs"), formation of 
solder bumps on the chip and metallization of the ITO 
electrodes have been necessary. In other words, the 
electrical connection between the chip and the display panel 
has been formed by connecting the solder bump on the Al 
electrode of the IC chip to the metallized metal by means of 
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soldering. Since soldering cannot be performed on metal 
oxide conductive films such as ITOs, the ITOs must be 
metallized by gold, nickel, or the like to allow soldering. 
Problems to be Solved by the Invention 

This conventional technique requires a complex process 
of metallizing ITOs in mounting an IC chip onto ITOs, which 
are extraction electrodes of, for example, a display panel, 
resulting in high manufacturing cost. 

The present invention aims to overcome this problem. 
An object of the invention is to provide a method for 
forming an electrical connection with a semiconductor 
device, in which an IC chip can be electrically connected to 
ITOs, i.e., extraction electrodes, of a display panel, for 
example, without metallizing ITOs, and to thereby produce 
inexpensive display panel modules. 
Means for Solving the Problems 

To achieve the above object, the present invention 
provides a method for forming an electrical connection with 
a semiconductor device, the method including a step of 
placing an anisotropic conductive adhesive layer between the 
semiconductor device and a support, the anisotropic 
conductive adhesive layer prepared by dispersing a 
conductive, elastomeric powder into a synthetic resin 
binder, the semiconductor device having an Al electrode and 
an Au bump disposed on the Al electrode, the support having 
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an electrode that opposes the electrode of the semiconductor 
device; and a step of applying pressure and heat to the rear 
face of the semiconductor device so as to connect and fix 
the Au bump of the semiconductor device to the electrode of 
the support . 
Operation 

The invention has the features described above. As for 
the anisotropic conductive adhesive layer, the binder may be 
a synthetic resin such as a thermoplastic resin. The powder 
to be dispersed (hereinafter referred to as "conductive 
filler") may be a conductive, elastic silicon rubber. Thus, 
when heat and pressure are applied from the rear face of the 
IC chip, the elastic silicon rubber, i.e., the conductive 
filler, spreads between the Au bump of the IC chip and the 
electrode of the support to connect the Au bump to the 
support. Even when the diameter of the particles of the 
conductive filler is not uniform, the elastic silicon rubber 
can absorb the variation in particle diameter. As a result, 
the area of the contact increases, the connection between 
the Au bump and the electrode can be secured via the 
conductive filler, and the electrical connection can be made 
without metallization treatment. Moreover, since the binder 
resin becomes firmly fixed once cooled, the binder can 
tightly fix the IC chip onto the support. 
Examples 
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Fig. 2 is a cross - sect ional view of an anisotropic 
conductive adhesive layer used in a first embodiment of the 
present invention. In the drawing, reference numeral 1 
denotes a binder composed of a synthetic resin such as a 
thermoplastic resin, 2 denotes an elastomeric conductive 
filler dispersed in the binder 1 described above, and 3 
denotes a polyester film. The materials of the anisotropic 
conductive adhesive were compounded as below to make a 
coating material : 

thermoplastic resin: 100 parts by weight 

[Vyron, manufactured by Toyobo] 
conductive filler: 6 parts by weight 

(the filler prepared by freezing and 
pulverizing a conductive silicon 
rubber (Toshiba Silicon XE21-301U) ) 
solvent: 150 parts by weight 

(methyl ethyl ketone manufactured by 
Kanto Kagaku) 

The blended materials were kneaded with a three-roller 
mill for 24 to 48 hours. The resulting mixture was applied 
on a polyester film, which had been treated with a release 
agent, to form a coating having a thickness of 30 to 50 urn. 
The coating was pre -dried at 85 °C for 60 minutes to prepare 
an anisotropic conductive adhesive layer 4, as shown in Fig. 
2. A liquid crystal panel prepared by patterning one face 
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of a glass substrate with ITO was used as the circuit board. 

Fig. 3 is a diagram for explaining the method for 
connecting the IC chip to the liquid crystal panel. Fig. 1 
is a cross -sectional view showing the state in which the IC 
chip is connected to a glass plate of the liquid crystal 
panel . 

In Figs. 2 and 3, reference numeral 5 denotes a liquid 
crystal panel used as a circuit board, the liquid crystal 
panel including a liquid crystal layer 7 disposed between 
two glass plates (supports) 6. ITOs are formed on one 
surface of the glass plate 6. Reference numeral 9 denotes 
an IC chip having an Al electrode 10 and an Au bump 11 
disposed on the Al electrode 10. The ITOs of the glass 
plate 6 are arranged to oppose the Al electrodes 10 of the 
IC chip 9. The IC chip 9 is provided with an insulating 
layer 12 composed of Si 3 N 4 or the like. In Fig. 3, reference 
numeral 13 denotes a heater block for applying pressure and 
heat from the rear face of the IC chip 9. 

Next, an example of forming a connection is explained. 
First, the anisotropic conductive adhesive layer 4 was 
temporarily tacked onto the ITOs 8 formed on the glass plate 
6 of the liquid crystal panel 5. At this stage, the 
polyester film was removed. The IC chip 9 having the Au 
bump 11 was then placed thereon. Thermal compression 
bonding was performed from the rear face of the IC chip 9 at 



- 7 - 



160 °C at a pressure of 3 0 Kg/cm 2 for 30 seconds. Since the 
silicon rubber is elastic, the conductive filler 2 spread to 
connect between the Au bump 11 of the IC chip 9 and the ITO 
8. In this manner, an electrical connection is formed 
between the Au bump 11 and the ITO 8 via the conductive 
filler 2 . The resin of the binder 1 tightly fixed the Au 
bump 11 of the IC chip 9 to the ITO 8 of the glass plate 6 
after cooling. 

A liquid crystal panel module was prepared by mounting 
the IC chip 9 onto the ITO 8 of the liquid crystal panel 5, 
as described above. An electric signal was fed to the 
liquid crystal panel module to confirm that the display of 
the liquid crystal panel 5 had no failure. 

It should be noted here that the ITO 8 of the glass 
plate 6 connected to the Au bump 11 of the IC chip 9 may be 
provided with an electrode composed of Ni , Au, or the like 
formed by deposition. Moreover, an electrode composed of 
Ni , Au, or the like may be formed instead of the ITO 8. 
Advantages 

As described above, according to the present invention 
that uses an anisotropic conductive adhesive layer 
containing dispersed elastic conductive filler, an Au bump 
of an IC chip can be securely connected to the electrode of 
the support without metallizing ITO, thereby reducing the 
production cost and enhancing the utility. 
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4. Brief Description of the Drawings 

Fig. 1 is an enlarged cross - sect ional view of a 
relevant part showing the state of connection between an IC 
chip and a liquid crystal panel connected according to a 
method of the present invention; Fig. 2 is an enlarged 
cross -sectional view of an anisotropic conductive adhesive 
layer used in an embodiment of the method of the present 
invention; Fig. 3 is a diagram for explaining the connecting 
method of the present invention. 

1: Binder, 2: conductive filler (powder), 3: polyester film, 
4: anisotropic conductive adhesive layer, 5: liquid crystal 
panel, 6: glass plate (support), 7: liquid crystal layer, 8: 
ITO (transparent electrodes), 9: IC chip (semiconductor 
device), 10: Al electrode, 11: Au bump, 12: insulating 
layer, 13: heater block. 



Name of attorney: Patent Attorney, Toshio NAKAO and one 
other 



Fig. 1 

1 : binder 

2 : conductive filler 

6: glass plate 

8 : ITO 

9: IC Chip 
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10 : Al electrode 
1 1 : Au bump 
12 : insulating layer 
Fig. 2 

2 : conductive filler 
3 : polyester film 

4 : anisotropic conductive adhesive layer 
Fig. 3 

Application of heat and pressure 
13 : heater block 
9 : IC chip 

4 : anisotropic conductive adhesive layer 
5: liquid crystal panel 
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(54) ELECTRICAL CONNECTION METHOD FOR SEMICONDUCTOR ELEMENT 

(57) Abstract: 

PURPOSE: To connect an I C chip electrically 
without metallizing and treating I TO, and to 
manufacture a display panel module, etc., cost 
thereof is low, by using an anisotropic 
conductive adhesive layer in which powdered 
bodies having conductivity and rubber 
elasticity are dispersed to a bonding agent 
consisting of a synthetic resin. 
CONSTITUTION: An anisotropic conductive 
adhe sive layer 4 in which powdered bodies 2 
having conductivity and rubber elasticity are 
dispersed to a bonding agent 1 composed of a 
synthetic resin is held between a semiconductor 
element 9, in which an Au bump 11 is formed 
onto an A I electrode 10, and a susceptor 6 
having an electrode 8 where opposite to the 
position of the electrode for the semiconductor 
element 9, and the Au bump 11 for the 
semiconductor element is connected and fixed to 

the supporter electrode 8 through pressing and heating from the back of the 
semiconductor element 9. The anisotropic conductive adhesive layer 4 is fixed 
temporari ly onto I TO 8 shaped onto the supporter 6 such as a glass plate 6 
constituting a liquid crystal panel 5, and the semiconductor element 9 such as 
an IC chip 9 having the Au bumps 11 is placed on the layer 4. The I C chip is 
thermocompress ion-bonded at a temperature of 160 C and pressure of 30kg/cm2 by 
a heater block 13 from the back of the I C chip 9. 
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